INTRODUCTION

41
Global university rankings (GURs) are attracting increasing attention in the agenda of Herein, we used Ngram to investigate patterns in the use of university names (i.e.
86
frequency of times appearing in the digitized books) and related such patterns with the rankings 87 derived from three different commercial systems QS, THE and THEREP. 
MATERIAL AND METHODS
90
Ngram estimates the usage of small sets of phrases and produces a graph the y axis of 91 which shows how a phrase occurs in a corpus of books during a particular period relatively to all 92 remaining phrases composed of same number of words (Lin et al. 2012 ). The analysis is 93 available for 1800 -2008 (Lin et al. 2012 . A detailed account of the Ngram technique is 94 provided in Michel et al. (2010) and Lin et al. (2012) whereas a step-by-step guide for its 95 application using examples is available online (http://books.google.com/ngrams/info#advanced). (Table 1) . For UK we 99 also selected University of Edinburgh, which appeared in position 21. For Canada, we selected 100 the first four universities appearing in the QS and THE lists (i.e. University of Toronto, McGill 101 University, University of British Columbia and University of Alberta).
102
We consequently extracted the QS rankings of all of the US, UK and Canadian 103 universities for all the years that are available (i.e. 2012/13, 2011, 2009, 2008 ; data are not 104 available online for 2010) and estimated the mean annual rank for each of these universities 105 (Table 1) . We did the same using the THE and THER data for the available years (i.e. 2012/13, 106 2011/12, 2010/11) ( Table 1) . Based on the mean annual QS, THE and THER scores, we ranked 107 the 13 US, 4 Canadian and 5 UK universities from 1 to 13, 1 to 4 and 1 to 5 (i.e. henceforth called national lists), respectively, for each of the three systems. We used the recent Ngram frequencies when they were greater than 2).
119
We also produced Ngram graphs for 10 European historical universities and compared 
RESULTS
125
The graphs produced with Ngram show trends in two (e.g. name-university: Stanford University) With respect to the top US universities (Fig. 1) . This is clearly attributed to the fact that this university California sites also increased when we added the frequencies for their acronyms (i.e. UCSB,
163
UCSD, UCI, UCB, UCSF) but all frequencies were <0.00004. This additional analysis showed 164 that the 13 top US universities examined here are generally the dominant ones in terms of 165 frequencies with which their names appear in the corpus of English books.
166
We ranked the 13 universities in terms of reputation based on their recent frequencies 167 (Table 2 ). These ranks were compared with the national QS, THE and THER ranks.
168
With the exception of Harvard and MIT, for which all rankings provided the same results, the
169
Ngram reputation rankings differed from the QS ones for 7 universities, with individual 170 differences ranging from 3 to 4, from the THE rankings for 9 universities, with individual 171 differences ranging from 3 to 8, and from the THER ones for 8 universities, with differences 172 ranging from 3 to 9 (Table 2 ).
The mean QS and THE university rankings differed for 5 universities, by 3 to 4 positions, 174 whereas the THE and THER rankings differed for 6 universities by 3 to 5 positions and the QS 175 and THER rankings for 7 universities by 3 to 6 positions (Table 2) . Thus, the differences 176 between the Ngram and the QS/THE/THER rankings were generally similar to the differences 177 between ranking systems themselves.
178
With respect to the four Canadian Universities ( Universities in the world. The Ngram rankings derived from the frequencies were exactly the same with those of THE and THER whereas they differed from the QS ones, according to which in the last years are by 1.5 to 2 times higher than those of University of Chicago and Harvard 220 whereas the frequencies of the University of Toronto were by one order of magnitude lower than 221 those of the above four universities.
222
Overall, for all the 22 US, UK and Canadian universities examined here, the national
223
Ngram ranks were significantly correlated with the national QS (Fig. 4) and THER ones (r=0.53 224 and 0.46, P<0.05, respectively) but not with the THE ones (r=0.32, P>0.05).
225
The Ngram graphs for 10 of the oldest universities in the world are shown in figure 5.
226
Although the frequencies of these universities are by 2 to 3 orders of magnitude lower than those 227 of the US, UK and Canadian ones, this is expected given the use of the English corpus of books.
228
What is important here is that such historical universities do appear regularly in English books, 
251
Our results showed that the differences between the Ngram and the QS/THE/THER 252 rankings for US universities are similar to the differences between the three ranking systems 253 themselves, whereas the rankings for UK and Canadian universities were almost identical for the 254 various systems (Table 2) . This, together with the fact that Ngram and QS and THER national 255 ranks were significantly correlated, clearly indicates that Ngram generally captures and reflects 256 the reputation to the same extent that commercial rankings do, at least of the very top 257 universities, in each country.
258
The within-and between-systems differences in rankings can generally be high albeit less 
293
In general, one might expect that references to old universities will decrease in the last 294 several decades, because more, newer, institutions are now competing for reputation. However, consistently declined for an extended period, the frequencies of the universities examined here 298 generally increased with time during the last 100 years. This is most probably explained by the 299 fact that the increase in the number of universities competing for reputation parallels a global 300 large increase in the references to universities.
301
Although people are becoming more famous nowadays than before, they are also problem of ambiguity also applies to the case of universities that are also publishing houses. In 319 this case, part (ranging from relatively small, e.g. University of Michigan, to large, e.g.
320
Cambridge and Oxford) of the frequency count of the names of these universities will be because 321 of the citations of the books by this publisher. Although the frequencies related to university 322 publishing houses are most probably part of a university's reputation, one would need to measure 323 the impact of works published by authors affiliated to other universities and printed by other 324 publishing houses to make up for that extra bonus that is given to the universities with publishing 325 houses. In that sense, this is also a source of bias that needs more complex statistical procedures, 326 algorithms and analyses applied on the downloaded whole dataset in order to be controlled (see, 327 e.g., Acerbi et al. 2013) .
328
The analysis presented here might also have important cultural and historical 329 implications, which, however, are outside the scope of this work. For instance, the frequencies of Frequency (x 100,000)
Year of establishment r=-0.82, P<0.05 
